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Introduction
Food safety is the probability of not suffering hazards from consuming a specific food (Henson and Traill, 1993; Wilcock et al., 2004) . Food safety is an important aspect in public health, as millions of people worldwide suffer from foodborne diseases and illnesses (Byrd-Bredbenner et al., 2007; Sanlier and Konaklioglu, 2012) . Foodborne diseases from contaminated food consumption causes millions of people die and many to be hospitalised (Newell et al., 2010;  No conflict of interests declared. The authors are grateful to all the participants for their participation in the study. The approval from the University of Malaya for the conduct of the study is acknowledged. The study was funded by the University Malaya Research Grant (UMRG) No. RP003B-13BIO.
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Self-reported food safety practices among youths Osaili et al., 2011) . World Health Organization (WHO) (2007) identified foodborne disease outbreaks and epidemics (including those arising from natural, accidental and deliberate contamination of food) as major global public health threats in the twenty-first century, in both developing and developed countries.
In countries with highly developed food safety systems, such as "farm-to-fork" in Europe and "farm-to-table" in the USA, a "weak link" still can cause significant morbidity and mortality from foodborne illness (Lazou et al., 2012; Hassan and Dimassi, 2014; EFSA, 2016) . Although reliable data may not be available, foodborne diseases and illnesses have more impact on health and economies in developing countries compared to developed countries (WHO, 2007) . The true dimensions of foodborne diseases in developing countries cannot be established, as cases of foodborne illnesses occur daily and most cases are not reported (WHO, 2007) .
Foodborne disease can be avoided if food protection procedures are implemented from production to food consumption (Trepka et al., 2006; Sanlier and Konaklioglu, 2012) . Epidemiological data from different parts of the globe indicate that improper food processing practices in consumers' home is a significant attributed risk of foodborne disease (Redmond and Griffith, 2003; Osaili et al., 2011) . Poor food handling practices lead to great potential for cross-contamination and subsequent food poisoning (Wilcock et al., 2004) . According to Osaili et al. (2011) , female college students had inadequate knowledge about measures needed to prevent foodborne illnesses. Other studies on food safety also found that university students had poor adherence to appropriate food handling practices (Byrd-Bredbenner et al., 2007; Lazou et al., 2012; Hassan and Dimassi, 2014) . There was, however, limited information about the status of food safety practices and associated factors among youths in Malaysia.
Food safety practices may be determined by knowledge and attitudes. However, Mullan and Wong (2010) reported that increasing knowledge can change behaviour but it may not be enough to maintain the desired behaviours. The theory of planned behaviour (Ajzen, 2002) demonstrated that people act in accordance with their intentions, and intentions are influenced by attitudes. It is a theoretical model that successfully predicts food hygiene behaviour and has been used widely in hygiene research ( Jenner et al., 2002; Clayton and Griffith, 2008; Mullan and Wong, 2010; Mullan et al., 2013) . This study therefore aimed to assess the self-reported food safety practices of university students in Malaysia and determine the relationships with socio-demographic factors, knowledge, and attitudes on food safety, using the theory of planned behaviour.
Methods

Study population
All students registered with a public university in Kuala Lumpur, the capital city of Malaysia, were invited to participate in our study via e-mail. Inclusion criteria were all Malaysian students from matriculation/diploma, undergraduate, and postgraduate study. The students were selected using stratified sampling from three fields of study (arts, science, and technical).
Ethical clearance
Ethical approval for the study was obtained from the University of Malaya Medical Ethics Committee. Informed consent was obtained from all the respondents before they filled up the online self-administrated questionnaire.
Questionnaire
The questionnaire was developed by incorporating questions from previous studies (Patah et al., 2009; Norazmir et al., 2012; Alrabadi et al., 2013) . The questionnaire was divided into four sections: respondents' socio-demographic characteristics, food safety knowledge, attitude and practices. Food safety knowledge refers to individuals' understanding of food 892 BFJ 120,4 safety, while attitude refers to their feelings as well as any preconceived ideas they may have towards food safety. Practices refer to the ways in which they demonstrate their actions regarding food safety. There were 44, 14, and 13 questions /statements from the knowledge, attitude, and practices sections, respectively. Answers for the knowledge section were in categorical form ( Yes or No) . A score of 1 was given to a correct answer and 0 to a wrong answer. Determinants of food safety knowledge among the same study population have been published elsewhere (Low et al., 2016) . In the attitudes section, the answers were in the form of a Likert scale of 1-5 (1 ¼ not worried at all, 2 ¼ slightly worried, 3 ¼ moderately worried, 4 ¼ highly worried, 5 ¼ extremely worried), while the practices section was 1 ¼ never, 2 ¼ rarely, 3 ¼ sometimes, 4 ¼ often, 5 ¼ always.
The clarity and suitability of the questionnaire wordings were checked from a pilot survey among 45 students from another university. The responses from the pilot survey were used to make the necessary modifications and amendments. The internal consistency (Cronbach's α) of the questionnaire was good (practices ¼ 0.901, attitudes ¼ 0.925).
The final questionnaire was converted into an online Google format. The form was designed such that the respondents must answer each question before being able to proceed to the next question (compulsory to fill up), to avoid missing data. The link of the web-based questionnaire was sent to the students through e-mail. The questionnaire took approximately 30 minutes to complete. Data collection was conducted from 14 February to 15 March, 2014.
Statistical analyses
For analysis, all responses in the knowledge, attitudes, and practices sections were converted into percentages. The total score for knowledge ranged from 0 to 100 per cent, while the scores for both attitudes and practices were in the ranges of 20-100 per cent, respectively. The levels of knowledge, attitudes, and practices were categorised according to pre-defined cut-off values. A total score greater than 80 per cent for food safety practices was categorised as good, while less than 80 per cent was considered poor (Sharif and Al-Malki, 2010) . For knowledge, a total score o 60 per cent ¼ poor, a score of 60 per cent to less than 80 per cent ¼ fair and score ⩾80 per cent ¼ good (Gizaw et al., 2014) . For attitudes, a total score less than 80 per cent ¼ negative attitudes, while score ⩾80 per cent ¼ positive attitudes (Sharif and Al-Malki, 2010) .
All statistical analyses were performed using the Statistical Package for Social Sciences, version 18.0. The data were described using descriptive statistics, frequency distribution, and percentages. Multiple logistic regression analyses were carried out on food safety practices and their determinants. The level of significance was preset at 0.05.
Results
Socio-demographic characteristics of the study population A total of 1,223 filled questionnaires were returned. In all, 45 questionnaires were excluded as 40 were from foreign students (non-Malaysian) and five were double submissions. Finally, 1,178 students were included in the analyses. There were slightly more respondents from the fields of arts, followed by scientific and technical fields. Their mean (standard deviation) age was 23(3.6) years; 65.9 per cent were females and 73.2 per cent were undergraduates. The majority of the respondents' parents have had at least secondary education (Table I) .
Overall food safety knowledge, attitude, and practice scores The respondents' overall mean scores on food safety practices, knowledge, and attitude were 81.5, 69.5, and 77.3, respectively (Table I) . About 61.7 per cent of the respondents had 893 Self-reported food safety practices among youths good food safety practices but less than half of them had positive attitudes, while a majority of them had fair knowledge on food safety.
Detailed food safety practices are presented in Table II . There were seven out of 13 statements with more than 80 per cent of the respondents having good food safety practices. The statements were item number 1 "You take note of the cleanliness of the cafeteria", statement number 3 "Clean eating place surfaces are important", statement number 4 "You wash your hands before eating" statement number 7 "You are aware of the smell and colour of food before you consume it", statement number 8 "You check the expiration date before purchasing a food product", statement number 9 "You check for buckling and bulging of drink cans" and statement number 10 "You check food packages to see if they have previously been opened". Statements number 2 "The trademark or producer of the product is important" and number 5 "You wear gloves while preparing food in case of a wound on your hand" had the highest proportions of respondents with poor food safety practice scores (more than 40 per cent). The students' food practice and attitude scores were less satisfactory (Table III) . None of the statements showed more than 80 per cent of the respondents with positive attitudes towards food safety. Only four statements had more than 70 per cent of the respondents having positive attitudes towards food safety. These were statements number 3 "You consider the use of pesticides in food production n", number 5 "You consider the hygiene standard of 
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Self-reported food safety practices among youths the food in cafeterias", number 11 "You worry about getting food poisoning from the consumed food", and number 12 "You feel there is conflicting information on food safety". On the other hand, more than 40 per cent of the respondents had negative attitudes on statement number 7 "You lack information about food from the government", and statement number 8 "You consider hygiene standards of food storage, preparation and cooking in your residence".
Association between socio-demography, food safety knowledge, and attitude with food safety practices The categories of food safety practices by socio-demographic characteristics, level of knowledge, and attitude are presented in Table IV . There were no significant associations observed between socio-demographic characteristics and food safety practices. There were also no significant association found between respondents' knowledge and food safety practices. Only attitude was significantly associated with food safety practices ( po0.05). There was a higher proportion of respondents with positive attitudes having good food safety practices compared to those with negative attitudes (Table V) .
In the multivariate analysis, respondents with positive attitudes towards food safety had higher odds (OR ¼ 7.55, 95 per cent CI: 5.66, 9.47) for food safety practices compared to those with negative attitudes. Other factors such as age, gender, current level of study, field of study, parents' levels of education and level of knowledge towards food safety were not significantly associated with food safety practices.
Discussion
Almost 40 per cent of our respondents reported poor food safety practices. This may contribute to higher consumption of risky food, thus higher susceptibility to food poisoning. For example, 15.7 per cent of them did not take note of the cleanliness of the cafeteria. Cleanliness of eating places is essential and should not be compromised, because food poisoning can easily happen at dirty eating places.
Our respondents had good food safety practices, with a mean score of 81.5 per cent. This finding was different from other studies, which found knowledge, attitudes, and practices of Self-reported food safety practices among youths young adults towards food safety were at an insufficient level (Byrd-Bredbenner et al., 2007; Sanlier and Konaklioglu, 2012) . This could possibly be explained if our respondents were more highly educated than those from the other studies. Low food safety practice scores could also be related to the low awareness of young adults towards the importance of good food safety practices. Other reasons could be insufficient information in the secondary education system that failed to educate the students on food safety knowledge, attitudes, and practices.
We did not find any significant associations between socio-demographic characteristics and field of study with food safety practices. Our findings contradicted some studies which showed male university students reported lower scores in food safety practices (Sharif and Al-Malki, 2010; Lazou et al., 2012; Norazmir et al., 2012; Sanlier and Konaklioglu, 2012) . Students from a science background reported higher scores for food safety practices (Sharif and Al-Malki, 2010; Lazou et al., 2012) , which could be attributed to the presence of course modules relevant to food hygiene in science students curricula. However, our respondents from different fields of study had equally good food safety practices (W80 per cent). Further study needs to be carried out on this aspect.
We did not find any significant association between knowledge and food safety practices, similar with previous studies (Redmond and Griffith, 2003; Yarrow et al., 2009; Booth et al., 2013) . In our previous publication, for factors associated with knowledge among the same respondents, we found students from a science background reported significantly higher scores in food safety knowledge compare to students from arts and technical backgrounds (Low et al., 2016) . Unfortunately, their knowledge was not transferred into their behaviours regarding food safety practices. Similar results were reported by Afifi and Abushelaibi (2012) with no relationship found between knowledge and food safety practices among their respondents with a higher level of education.
After adjusting for confounders, our respondents with positive attitudes for food safety were 7.5 times more likely to practice good food safety measures compared to those with negative attitudes. This is consistent with the theory of planned behaviour (Ajzen, 2002) which demonstrated that people act in accordance with their intentions and intentions are influenced by attitudes. Yarrow et al. (2009) and Byrd-Bredbenner et al. (2007) also found a strong relationship between attitudes and food safety practices among college students and young adults, respectively. They suggested improving college students' or young adults' attitudes about food safety may be the first step towards influencing their food safely behaviours.
Attitude is the most significant factor that influences and predicts behaviour intention (Al-Rafee and Cronan, 2006) . According to Pickens (2005) , attitude is a combination of personality, beliefs, values, behaviours, and motivation. Providing information is one method for changing a person's attitude and behaviour. Yasemin et al. (2013) pointed out that receiving education about nutrition was effective in improving food safety knowledge and practices among university students. Nutrition education and food safety education should be encouraged, since better nutritional knowledge leads to more positive attitudes towards food safety (Booth et al., 2013) .
Education programmes and campaigns should be implemented throughout the different levels of education system, i.e. primary, secondary, and tertiary. In the primary and secondary levels, food safety information should be incorporated into the curricula and the extra-curriculum activities for the students. In the tertiary education level, interactive educational modules for food safety should be offered for university students (Yarrow et al., 2009 ). Health education campaigns should be implemented for all age groups of the population. In addition to the conventional media, i.e. posters and e-mails; social media (such as Facebook and Twitter) which are popular among youths and emerging technology should be utilised in the health education campaigns on food safety. Additional study is needed to better understand the effectiveness of current food safety programmes and communication tools implemented by the university to educate the students. BFJ 120, 4 In the process of interpreting the results, there are some limitations which need to be addressed. As this is an online survey, the respondents might not able to ask for further details should they fail to understand the questions, although a pilot study was committed to test the clarity and suitability of the questionnaire. In addition, the results may not be generalised to all youths, as our respondents were university students. On the other hand, this may be one of the studies among youths with a large sample size and can provide information about the status of food safety practices. The results can be used in creating greater awareness on food safety practices, especially on positive attitudes among Malaysian youths.
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Conclusion
Attitude was the only factor associated with food safety practices. These results warrant the need for further educational programmes in creating greater awareness of food safety practices, especially focusing on positive attitudes among Malaysian youths. Communication on food safety should be expressed in the simplest way possible to facilitate understanding of food safety. The use of social media and emerging technology may be used as the means to promulgate the knowledge, attitudes, and practises among university students on food safety.
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